A recent study for the first time unravels a complete Hox regulatory network sufficient for the specification of a simple organ in Drosophila, linking Hox output to one specific group of executive genes, the realisators. As these genes have a direct effect on cellular functions and are required in most cell types, Hox genes may ultimately execute their function in controlling segmental fate by fine-tuning the spatial and temporal expression levels of these realisators.
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Hox genes play a crucial role in the morphogenesis along the anteroposterior body axis of animals by controlling the development of segment-specific structures [1] . More than 30 years ago, Garcia-Bellido [2] suggested that Hox genes carry out this function by regulation of the so-called realisators, a class of genes that directly affects morphogenetic processes. But despite a considerable effort to identify Hox downstream genes including this important 'executive' class [3] , only very few realisator genes are known [4, 5] . Consequently, we currently know very little about how Hox realisators specify morphological traits in specific segments and how Hox realisators can shape complex structures, such as segment-specific organs. A recent study by Lovegrove and colleagues [6] has now successfully approached this question and provides a framework for understanding how Hox genes direct formation of a segment specific structure.
The study describes how in Drosphila the Hox gene Abdominal-B (Abd-B) controls the formation of the posterior spiracle, a relatively simple three-dimensional organ representing the opening of the tracheal system at the posterior end of Drosophila larvae. The posterior spiracle is an ectodermal structure and composed of two morphologically distinct parts: the spiracular chamber, which connects the trachea to the exterior and internally forms a refractile filter, known as the filzko¨rper; and the stigmatophore, representing the external protrusion in which the spiracular chamber is located [7] . These two structures develop through completely different morphogenetic mechanisms. The formation of the spiracular chamber requires the invagination of ectodermal cells and their subsequent elongation, whereas the cells of the developing stigmatophore do not change their shape remarkably, but rearrange their position in the epithelium through movements similar to convergent extension movements [7] . As Abd-B is the only Hox gene both necessary and sufficient for posterior spiracle formation and as several spiracle specific patterning genes are known [7] , Lovegrove and colleagues [6] first asked whether these Abd-B downstream genes alone are necessary for posterior spiracle formation. By generating a quadruple mutant of these known Hox targets the authors could show that cut (ct), empty spiracles (ems), spalt (sal) and the JAK/STAT pathway (through the activation of Unpaired) probably represent the only Abd-B primary targets necessary for spiracle organogenesis in the presence of wild-type Hox activity. In a bid to further uncouple spiracle formation and Abd-B function, Lovegrove and colleagues [6] were able to demonstrate that indeed the combined activity of these four target genes is sufficient to induce the formation of spiracle-like structures in the absence of Abd-B function.
To dissect the cellular processes involved in the formation of the posterior spiracle in more detail, Lovegrove and colleagues [6] made use of various cell polarity markers to label distinct membrane domains. This led to the unexpected observation that some of the cell polarity genes, including The selector protein Abd-B, supposedly through the interaction with cofactors, activates the spatially and temporally restricted expression of not more than four 'intermediate' regulators. These factors, spalt (sal), cut (ct), empty spiracles (ems) and unpaired (upd), are necessary and sufficient for posterior spiracle development. Subsequently, they control (directly or indirectly) the local expression of a battery of realisator genes, which confer unique properties to cells by influencing morphogenetic processes, such as cell adhesion, cell polarity or organization of the cytoskeleton. The question of whether the identified realisator genes are also under direct control of the selector protein Abd-B has not been fully answered by the study of Lovegrove and colleagues [6] . Figure adapted from [6] .
crumbs (crb), Neurotactin (Nrt) and the Drosophila E-cadherin are under the control of the Abd-B dependent, spiracle specific genetic cascade (Figure 1 ). This very interesting finding has an additional twist to it, as all of these genes are implicated in morphogenetic processes, which are necessary for posterior spiracle morphogenesis [7] . Consequently, the authors analyzed their role during spiracle organogenesis in detail. First, they could show by enhancer and mutational analysis that crb is directly controlled by the JAK/STAT pathway, one of the primary pathways necessary for spiracle organogenesis, and that Crb function is important for spiracle cell elongation. Second, the authors convincingly established the role of E-cadherin during development of the posterior spiracle by studying the expression of E-cadherin and 14 other non-classical cadherins in the posterior spiracle. Lovegrove and colleagues [6] found that four of the latter are differentially expressed in subsets of spiracle cells and that their expression is dependent on different spiracle primary response genes, explaining their mosaic distribution in this organ. The authors showed that all non-classical cadherins can mediate cell adhesion and that they cooperate with E-cad (in different parts of the posterior spiracle) to control spiracle cell invagination. Finally, Lovegrove and colleagues [6] also suspected that Abd-B might regulate the cytoskeleton in the posterior spiracle cells due to the extreme cell elongations observed in the spiracular chamber. Again, the authors could show by efficiently combining expression analysis and misexpression studies that two important cytoskeletal regulators, the Rho GTPase regulators RhoGAP88C and Gef64C, are under the control of the Abd-B induced cascade and that they play an important role during spiracle cell invagination and spiracular chamber formation. Taken together, Lovegrove and colleagues [6] make a strong case for the importance of realisator genes in the execution of Hox function. The study may not please the senses of genetics aficionados, but it impresses by the conclusions that can be drawn from the results. First of all, it shows that spiracle organogenesis is dependent on not more than four primary target genes, all coding for either transcription factors or signaling molecules. This finding is in line with previous studies, which had shown that Hox genes might function through the regulation of only a few critical targets [8] . However, the importance of this work lies in having linked these primary regulators to a battery of Hox realisators and demonstrating that the local modulation of these genes is what confers unique properties to cells that will ultimately form a segment specific organ. One may wonder why not more of these genes have been identified, if indeed they have such important roles. The study of Lovegrove and colleagues [6] provides several explanations. First, most realisators are required for general functions in many cells, making it difficult to correlate their phenotypes to those found in Hox mutants. And second, realisators act redundantly and can have very subtle effects, making their identification in forward genetic screens practically impossible. Reading the paper by Lovegrove and colleagues [6] , we begin to realise that it is all a matter of realisators when it comes to the execution of Hox function.
Populations of two coral reef shark species are declining rapidly: the pattern of decline highlights both the substantial impact of poaching on closed areas and the success of strict no-entry marine protected areas in maintaining healthy shark populations.
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National governments have signed up to the Johannesburg World Summit on Sustainable Development goal of ''halting the rate of biodiversity loss by 2010''. Conservation efforts have been devoted to measuring progress toward this target using indicators of the changing threat status of birds and amphibians [1] . Once the status of an aspect of biodiversity is known, the next stage is to identify successful conservation interventions that have halted declines and facilitated recoveries [2] . By comparison to terrestrial conservation, marine conservation efforts lag considerably when it
